Supplemental Methods

Imaging acquisition and processing information
Clinical data on patient age, sex, blood pressure, medication use, and time to initial and follow-up CT were collected from review of the medical record and interviews with the patient or caregiver as previously described. 1 Baseline CTA scans of the head were acquired at 1.25 mm slice thickness, 0.6 mm gap following injection of iodinated contrast as described. 2 Follow-up CT scans were acquired at 5mm slice thickness, 2 mm gap. Both scans used a matrix of 512x512. Spot signs on the baseline CT were identified without reference of the follow-up CT by two trained raters (G.B.
and H.B.B.) using validated criteria 3 with differences adjudicated by consensus.
The procedure for identifying and analyzing the anatomy of hematoma expansion entailed 1) coregistration of the baseline and follow-up images, 2) segmentation of ICH on both scans, and 3) computation of the distance of expansion from baseline to follow-up images for each analyzed location (or "node") on the surface of the baseline hematoma. Affine registration of the baseline and follow-up CT-Scans was performed using 3D-Slicer's Fast-AffineRegistration Module (http://www.slicer.org). 4 The baseline and follow-up intracerebral hemorrhages (ICH 1 and ICH 2 ) and spots were then segmented by semi-automated methods using the 3D Slicer standard thresholding painting tool with subsequent manual correction.
We have previously demonstrated ICH segmentation with very high interrater reliability (interrater correlation coefficient 0.99). 5 The result of these steps was to create binary masks for ICH 1 , ICH 2 , and each spot sign (Fig. 1C ).
The coregistered binary masks for ICH 1 and ICH 2 were then resampled to 1mm isometric volumes and converted to three-dimensional surfaces (meshes) using the Matlab (MathWorks Inc, Natick, MA) iso2mesh toolbox, recreating the hematoma surface as a series of small flat triangles (Fig. 1D ). The surfaces were subsequently down-sampled (retaining 80% of the original nodes) to simplify calculations and force nodes to be evenly spaced and smoothed using two iterations (alpha = 0.5). The distance of expansion for each ICH 1 node was then calculated as the distance along the vector normal to the small triangular surface to the first intersection with the surface of ICH 2 , using a Matlab ray-tracing algorithm. 6 All distances throughout the analysis were measured in millimeters.
We measured distances from the spot center to each ICH 1 node. When two spots were present on a single baseline image, we used the distance from the closest spot for each node. To account for possible additional influence of the more distant spot sign, we also performed exploratory analysis calculating the cumulative effect of the two spots (S) on each node by the inverse of the spot-to-node distances (I and II), per the formula 1/S = 1/I + 1/II. This alternative calculation method had no substantial effect on the reported results.
To evaluate the specificity of any effects of node-to-spot sign distance on extent of expansion,
we also analyzed the effect of node-to-hematoma center distance. For this purpose, centroids were identified as the volumetric centers of ICH 1 with Matlab's region props command and centroid-to-node distances measured as above.
Statistical analysis
Summary statistics were derived for mean and standard deviation (for normally distributed To analyze the determinants of expansion distance at a given node, we created a linear mixed effects model with expansion distance as dependent variable, subject as a random effect, spot distance and centroid distance as fixed effects. The mixed effects models also included as fixed effects the other known determinants of hematoma expansion 1 : baseline ICH volume, time from symptom onset to baseline CT, and use of warfarin. In additional mixed effects models, we added terms for interactions between centroid distance and subject-specific quartiles of centroid distance, allowing for different random effect variances for the four quartiles. All linear mixed effect models include baseline ICH volume, time from symptom onset to baseline CT, and presence or absence of warfarin as fixed effects and subject as a random effect. Negative coefficients indicate that shorter distances (from node to spot or node to centroid) are associated with greater extents of expansion.
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